Introduction
============

The ubiquity of the internet has led to increased interest in its utility for motivating and modifying behavior \[[@ref1]\]. Web-based behavior change interventions are usually self-guided programs, designed to promote positive change through the provision of evidence-based materials and interactive online activities \[[@ref2]\]. Such programs are often praised for their high reach and low cost, convenience, and the relative anonymity of users \[[@ref3]\]. Importantly, these programs are also often effective. Web-based interventions have been useful in decreasing illicit substance use \[[@ref4]\], smoking cessation \[[@ref5]\], healthy weight management \[[@ref6]\], and the promotion of mental health \[[@ref7]\].

Web-based interventions may be particularly pertinent to the management of issues related to alcohol consumption, as drinkers tend to prefer self-directed programs such as those provided on the Web \[[@ref8],[@ref9]\]. Comprehensive reviews indicated that the preference for Web-based programs is high and that they are useful in reducing problematic alcohol consumption \[[@ref9]-[@ref11]\]. Indeed, Web-based alcohol interventions can be as effective as face-to-face interventions \[[@ref12]\]. However, the transient nature of Web-surfing renders Web-based programs susceptible to substantial participant dropout or attrition \[[@ref13]-[@ref15]\]. Thus, analysis of the mechanisms that potentially retain and deter users is crucial for maximizing the potential of Web-based behavior change programs.

Web-based platforms can utilize several functionalities to overcome the problem of attrition and motivate behavior change \[[@ref16]\]. In particular, "self-monitoring" mechanisms, which facilitate the reporting and tracking of users' goal progress, are thought to be useful for supporting behavior change goals \[[@ref16]\]. The efficacy of these technical goal-tracking mechanisms can also be uniquely informed by psychological theory. Specifically, decades of research suggests that the *types* of goals to which users subscribe may also inform their program engagement.

Self-determination theory (SDT) \[[@ref17],[@ref18]\] holds that particular goal types relate differentially to positive outcomes. Specifically, some goals are described as intrinsic, referring to goals that reflect inherent growth tendencies and engender intrinsic satisfactions, whereas others are described as extrinsic, as these are focused on outcomes associated with rewards and praise from others \[[@ref18]-[@ref21]\]. Specific intrinsic goals are those that center on personal growth, close relationships, caring for the wider community, and maintaining physical health \[[@ref19]-[@ref21]\]. Conversely, specific extrinsic goals are those for wealth, fame, and esthetic appeal or image \[[@ref20],[@ref21]\]. Past studies on these distinctions have shown that goal classifications are supported by factor analytic results \[[@ref19],[@ref20],[@ref22]\]. Emphasizing intrinsic relative to extrinsic goals promotes the satisfaction of basic psychological needs (for competence, autonomy, and relatedness), which promotes intrinsic motivation and well-being \[[@ref19],[@ref20],[@ref22]\]. Based on this evidence, a novel contribution to the internet-based intervention research would involve assessing the extent to which an emphasis on intrinsic goals in Web-based environments may encourage engagement and, therefore, strengthen the effects of Web-based interventions.

In this study, we tested the relationship of intrinsic and extrinsic goals with engagement in a sample of participants from the health promotion website Hello Sunday Morning (HSM). With the aim to improve drinking culture, HSM members are encouraged to sign up for a 3-month period of alcohol abstention and, then, connect virtually with like-minded others, blog and post about their experiences, and record and track their goals \[[@ref23]\]. HSM employs self-monitoring, as described above, in two main ways.

First, HSM requests that users report their alcohol consumption via weekly reminders and periodic World Health Organization's Alcohol Use Disorders Identification Test (WHO-AUDIT) \[[@ref24]\] completion requests. The WHO-AUDIT is designed to classify respondents into 1 of 4 alcohol consumption risk categories. Scores 0-7 are zone 1 and require simple alcohol education. Simple advice is recommended for those in zone 2 (scores 8-15), which is considered risky or hazardous \[[@ref23]\]. Zone 3 members (scores 16-19) are considered engaging in highly risky drinking practices; the suggested intervention is advice plus brief counseling and monitoring. Those in zone 4 (scores 20-40) are thought to be at high risk for alcohol dependency and are best referred to a specialist. Preliminary research suggests that HSM is reaching its target audience, with 95% of participants reporting risky or highly risky drinking practices (meaning they are in zones 2 or 3) and 53% meeting criteria for the likely alcohol dependence (meaning they were in zone 4) \[[@ref23]\].

Second, HSM has a goal subscription feature that allows users to specify goals they wish to accomplish. Goals are often alcohol-related, although they do not have to be, and these goals can be selected from a list of popular goals (eg, "Lose weight"), or entered manually if the member has a specific goal in mind. Carah et al \[[@ref23]\] examined goals on the HSM platform using a subsample of 2875 participants, reporting that specific goals could be grouped into seven categories: lifestyle, bodywork (comprising fitness and mind and body goals), alcohol, travel, financial, education, relationships, and social. Bodywork and alcohol-related goals were most common, with females more likely than males to sign up for both goal types. Participants with WHO-AUDIT scores \>19 (zone 4, likely alcohol dependent) were 2 times more likely to sign up for alcohol-related goals than those with scores between 0 and 7 (zone 1, for whom simple advice and alcohol education is recommended). Rather than using lay categories for goals, we suggest that analyzing intrinsic and extrinsic goals, coded according to the aforementioned principles of SDT, can lead to more specific novel hypotheses regarding website engagement and alcohol consumption, particularly given that evidence suggests that an overemphasis on extrinsic goals relates to increased alcohol consumption \[[@ref25]-[@ref27]\].

Based on the SDT research outlined above, we asked the following Research Question: Do goals (classified according to SDT principles) relate to alcohol dependence risk levels and engagement with the HSM website? Based on the evidence above, goals that center on money, fame, and image may relate to higher alcohol consumption (ie, higher WHO-AUDIT risk level), and members endorsing these goals may be less engaged with the site because of a more controlled, extrinsic orientation. In contrast, growth, relationship, community, and health goals may relate to a lower alcohol risk level, and those endorsing these goals may have better site engagement because of the generally autonomous quality of intrinsic goals \[[@ref28]\].

Methods
=======

Participants
------------

We examined ongoing WHO-AUDIT completion or noncompletion in a total sample of 2216 HSM users (749 males, 1324 females, and 143 participants did not report gender) with a reported age range of 18-88 (mean 43.59 \[SD 15.3\]) years at the time of sign-up (845 users did not report the date of birth, as age was not compulsorily reported). They signed up on the HSM website between November 1, 2009, and April 14, 2016. HSM members often complete multiple HSM programs, which consist of completing 3 months alcohol free, but for this study, the researchers had access to data from only those users who completed their first HSM program at sign-up.

As a key focus of this study was the examination of intrinsic and extrinsic goals, we selected only those HSM users who had pertinent goal-related data; this resulted in a sample size of 1117 (age range, 18-88, mean 43.94 \[SD 15.09\] years). This sample comprised 727 females and 390 males from 30 countries, including Australia (n=399), the United States (n=294), the United Kingdom (n=146), Canada (n=86), New Zealand (n=59), Ireland (n=45), and South Africa (n=12). Of participants, 42 people did not report their country of origin and the remaining 34 were spread across the other 23 countries. All data were collected by HSM and provided in a deidentified format. The website's terms and conditions stipulate that deidentified data may be used for research purposes. Ethics clearance was obtained from the University of Sydney's Human Research Ethics Committee (protocol 2016/218).

Measures
--------

### Alcohol Dependence Risk Level

We used the widely utilized and validated AUDIT that was developed and recommended by the WHO \[[@ref24]\]. The test includes 10 items, 3 designed to measure alcohol consumption and 7 to assess other alcohol-related risks. Example items include "How often do you have 6 or more standard drinks on one occasion?" and "How often during the last year have you felt guilt or remorse after drinking?" each answered on a 5-item scale from 0 (Never) to 4 (Daily or almost daily). Each item is scored from 0 to 4 and then summed into a composite WHO-AUDIT score ranging from 0 to 40, with increasing scores corresponding to escalating risk levels. For those in zone 1 (scores 0-7) and zone 2 (scores 8-15), alcohol education and simple advice is recommended. Zone 3 (scores 16-19) and zone 4 (scores 20-40) suggest alcohol dependence \[[@ref24],[@ref29]\]. HSM users are invited to complete the WHO-AUDIT when they sign up to the website (T1), 4 months after sign-up (T2), and 6 months after sign-up (T3). The website was programmed to automatically calculate the AUDIT score based on the scoring instructions provided by the WHO, and only the final score was saved in the database.

### Goals

Participants subscribed to goals (both alcohol-related and nonalcohol-related) ideographically (by typing in their own unique goal) or by selecting from a list of goals prespecified on the HSM platform. The data consisted of 193,465 unique goals; however, many of these goals were similar in their semantic content. To maximize participant counts for each goal, we used title matching in R \[[@ref30]\] to search for goals with similar content to that of the most popular goals and merged them. For example, "Get fit and healthy" is a popular goal on HSM, and title matching identified similar goals (with far fewer subscribers) such as "To be more fit and healthy" and "Feel fit and healthy." Participants subscribing to one of the semantically similar goals, such as the two latter examples included here, were added to the list of participants subscribing to the popular goal. This process yielded 61 popular goals each with at least 100 users listing that goal. [Multimedia Appendix 1](#app1){ref-type="supplementary-material"} provides the list of these goals.

### Engagement

Participant engagement was operationalized through the calculation of a cumulative count of every participation occasion \[[@ref31]\]. An engagement count was earned every time a participant engaged with the site; this includes passive actions, such as simply logging into their account, and active actions, such as commenting on another user's post, posting a comment, liking and be-friending other members.

Results
=======

Attrition Over Time
-------------------

We examined attrition on HSM over time as a function of WHO-AUDIT scores. [Multimedia Appendix 2](#app2){ref-type="supplementary-material"} presents individual trajectories of participants' alcohol risk levels from sign-up up to 6 months after sign-up. Evidently, there was individual variation, as well as attrition, over time. Indeed, of the participants who were available at T1 (sign-up), 65% (1434/2216) were present at T2 (4 months after sign-up) and 54% (1200/2216) at T3 (6 months after sign-up). [Table 1](#table1){ref-type="table"} reports the mean and median scores for each alcohol dependence risk zone at sign-up and at 4 and 6 months after sign-up. While WHO-AUDIT scores at T1 were normally distributed, the distributions of the scores at all subsequent waves were skewed such that those in zones 1 and 2 (the lower-risk categories) appeared most frequently (see [Multimedia Appendix 3](#app3){ref-type="supplementary-material"} for WHO-AUDIT frequency distribution plots at each time-point).

We did not conduct any longitudinal statistical models of these data (eg, to test the change in WHO-AUDIT scores over time) because the results would yield biased estimates because of the high attrition observed in the data, but we did examine the extent to which attrition was systematically linked to WHO-AUDIT scores. For instance, we assessed whether people in higher- than lower-risk zones would be more likely to be absent than present at later waves of data. [Table 2](#table2){ref-type="table"} depicts the percentage of available and absent participants in each WHO-AUDIT zone at 4 and 6 months after sign-up.

###### 

World Health Organization's Alcohol Use Disorders Identification Test (WHO-AUDIT) means, SDs, and medians for each alcohol dependence risk zone at sign-up (T1) and 4 (T2) and 6 months (T3) after sign-up.

  Zones^a^   T1             T2     T3                                  
  ---------- -------------- ------ --------------- --- --------------- ---
  Zone 1     4.10 (2.10)    4      1.87 (2.44)     1   1.92 (3.02)     1
  Zone 2     11.92 (2.25)   12     5.19 (5.59)     3   4.99 (4.58)     4
  Zone 3     17.52 (1.08)   17.5   6.93 (6.78)     5   7.48 (7.08)     6
  Zone 4     25.39 (4.23)   25     10.12 (10.02)   7   10.90 (10.02)   8

^a^Zone 1 (low risk), AUDIT scores 0-7; Zone 2 (moderate risk of harm), AUDIT scores 8-15; Zone 3 (high risk), AUDIT scores 16-19; and Zone 4 (almost certainly dependent), AUDIT scores 20-40.

###### 

The percentage of participants present and missing in each alcohol risk zone 1 month (Time 2) and 3 months (Time 3) after sign-up.

  --------------------------------------------------------------------
  Time-point   Zone^a^ 1   Zone^a^ 2   Zone^a^ 3   Zone^a^ 4   
  ------------ ----------- ----------- ----------- ----------- -------
  **Time 2**   \           \           \           \           

  \            Present     70.97       65.38       66.75       62.61

  \            Missing     29.03       34.62       33.25       37.39

  **Time 3**   54.30       55.47       52.96       54.11       

  \            Present     54.30       55.47       52.96       54.11

  \            Missing     45.70       44.53       47.04       45.89
  --------------------------------------------------------------------

^a^Zone 1 (low risk), AUDIT scores 0-7; Zone 2 (moderate risk of harm), AUDIT scores 8-15; Zone 3 (high risk), AUDIT scores 16-19; and Zone 4 (almost certainly dependent), AUDIT scores 20-40.

A nonparametric test of the differences in missing and nonmissing participants in each risk zone at different waves was not significant (*χ*^2^~3~=0.6, *P*=.90), indicating that attrition was not linked to the alcohol risk level because members of the 4 alcohol risk zones were equally likely to be present (or missing) in any given wave.

Self-Determination Theory-Informed Analysis of Goals
----------------------------------------------------

The 61 most popular goals were categorized according to SDT \[[@ref18]\] principles as implemented in the Aspiration Index \[[@ref20]\], which distinguishes extrinsic goals (wealth, fame, and image or attractiveness) from intrinsic goals (personal growth, close relationships, community service, and physical health). Accordingly, we classified the goals into one of the 7 aspirations categories. Five goals were coded as money-related (285 counts), examples included "Get out of debt" and "Save money" (notably, the finance-related goals did not center on the acquisition of abundant wealth as specified in the Aspiration Index, as such these goals have been relabeled "money" goals as opposed to wealth). As no fame goals were identified, this category was omitted from the analysis. Two image goals (614 counts) emerged, including "Lose weight" and "Get my body mass index under 25," which were both double-coded with physical health. In addition, there were 15 personal growth goals (893 counts) such as "Find a new hobby," as well as 11 relationship goals (550 counts), including "Treat my partner better," 3 community goals (19 counts), including "Volunteer in a cause greater than myself, even for one day," and 13 physical health goals (1869 counts), for example, "Get fit and healthy" and "Stop smoking." A separate category of alcohol-related goals was created to encapsulate the popular goals for which an intrinsic or extrinsic orientation could not be inferred. Furthermore, 29 goals were coded as alcohol-related (1907 counts), for example, "Dance sober" and "Have a sober new year's."

Two raters independently coded the 61 goals into the seven goal categories. An interrater reliability analysis using Cohen kappa was performed to determine the interrater consistency. Cohen kappa was .78 for relationships; .86 for personal growth; .97 for alcohol; and 1 for money, image, community, and physical health, suggesting substantial to perfect agreement \[[@ref32]\]. These goal-level analyses provided initial evidence that a theory-driven approach to categorizing goals was informative---participants' goals can be meaningfully categorized in this manner with independent raters showing a sufficiently high degree of agreement. To conduct participant-level analyses of the goals, the goals codes were summed to create a per-participant count for each of the seven goal categories. For instance, a participant could potentially get a count of 0 for money but 5 for physical health and so on. The seven goal variables, therefore, represented count data.

Intercorrelations
-----------------

[Table 3](#table3){ref-type="table"} provides Spearman correlations, means, and SDs of the goals count variables with the count data of engagement and the initial WHO-AUDIT scores at sign-up. The Spearman method uses ranks and is more conservative than Pearson's *r*, which is appropriate, given our use of count data and the large sample size.

###### 

Spearman correlations, means, and SDs of study variables.

  Study variables   Mean (SD)       1^a^       2^b^       3^c^       4^d^      5^e^      6^f^       7^g^       8^h^
  ----------------- --------------- ---------- ---------- ---------- --------- --------- ---------- ---------- ---------
  WHO-AUDIT^i^      18.95 (7.87)                                                                               
  Money             0.26 (0.47)     0.16^j^                                                                    
  Image             0.55 (0.54)     0.01^k^    0.05^k^                                                         
  Growth            0.80 (0.75)     0.17^j^    0.10^j^    0.03^k^                                              
  Relationships     0.49 (0.71)     0.10^j^    0.18^j^    0.00^k^    0.17^j^                                   
  Community         0.02 (0.14)     −0.02^k^   −0.02^k^   −0.08^k^   0.02^k^   0.06^k^                         
  Health            1.67 (1.09)     0.05^k^    0.18^j^    0.66^j^    0.12^j^   0.10^j^   −0.10^j^              
  Alcohol           1.71 (1.37)     0.25^j^    0.22^j^    0.10^j^    0.58^j^   0.57^j^   0.04^k^    0.20^j^    
  Engagement        36.37 (41.96)   −0.10^j^   −0.03^k^   −0.01^k^   0.00^k^   0.10^j^   0.12^j^    −0.03^k^   0.04^k^

^a^1: World Health Organization Alcohol Use Disorders Identification Test at the sign-up time-point (T1).

^b^2: money-related goal counts.

^c^3: image-related goal counts.

^d^4: personal growth-related goal counts.

^e^5: relationship-related goal counts.

^f^6: community service-related goal counts.

^g^7: physical health-related goal counts.

^h^8: alcohol-related goal counts.

^i^WHO-AUDIT: World Health Organization's Alcohol Use Disorders Identification Test.

^j^*P*\<.05 with a 95% CI.

^k^Nonsignificant.

Alcohol-related goals correlated positively with all other goals, except those related to the community (for which goal counts were low), indicating that reducing consumption is a common thread throughout HSM users' goal activity. While the intrinsic goals for money and image are positively correlated in the aspirations literature \[[@ref20]\], these goals were not correlated in these data. Indeed, image goals related only to alcohol goals and health goals, suggesting that image goals may have a more intrinsic quality on the HSM platform, thus explaining their link to physical health and absence of such a link to money goals. Within the intrinsic domain, all goals were positively correlated, again except for community goals, which is largely congruent with the existing literature \[[@ref19],[@ref20],[@ref22]\]. Money, growth, relationships, and---intuitively---alcohol goals related positively with alcohol dependence risk level, meaning that as alcohol dependence risk level increased so did subscription to these goals; this result aligns with evidence suggesting that extrinsic goals relate to increased alcohol consumption \[[@ref25]\], though links to growth and relationships are unexpected. Alcohol dependence risk level did not relate to image, community, or health goals. Moreover, engagement related positively to relationship- and community-related goals, and, interestingly, engagement had a statistically significant, weak negative correlation with alcohol dependence risk level. This result indicates that HSM users with higher alcohol dependence risk tended to engage with the website less.

Discussion
==========

To inform research on potential mechanisms of participant engagement in Web-based interventions, in this study, we used an SDT-driven approach to analyze participants' goals on the HSM platform. Based on the theory \[[@ref18],[@ref20]\], we predicted that intrinsic goals (goals related to personal growth, relationships, community, and health) would relate to increased website engagement and that the endorsement of extrinsic goals (goals related to money and image) would relate negatively to engagement and predict alcohol dependence risk level (WHO-AUDIT scores). The engagement hypotheses were partly supported by the positive correlation between relationship and community goals and engagement, although engagement was not related to either extrinsic goal. WHO-AUDIT scores related positively to extrinsic goals related to money, though not to image goals, also partly supporting our alcohol risk level hypothesis. Counter to our expectations, WHO-AUDIT scores also positively correlated with personal growth and relationship goals, both of which are intrinsic.

Our initial analysis also identified some participant attrition (noncompletion of WHO-AUDIT assessments) from the sign-up time-point through the two follow-ups, which is consistent with past evidence suggesting that hazardous alcohol consumption predicts dropout in Web-based interventions \[[@ref12]\]. Of the initial 2216 users, 35.29% (782/2216) were missing at T2 and 45.85% (1016/2216) were missing at T3; these participation rates are respectable given that dropouts for Web-based social network health behavior interventions more generally tend to be in excess of 80% \[[@ref33]\]. Rates of attrition were not different across alcohol dependence risk zones, which indicates that dropout (or retention) was equally likely in each of the 4 risk zone groups; this result was unexpected, given that heavy drinkers are often the least amenable to intervention and are prone to program noncompletion \[[@ref8],[@ref12]\]. While higher risk participants were no less likely to report alcohol dependence risk level over time (as indicated by the WHO-AUDIT reporting results discussed above), they were engaging with the site less, as evident from the negative correlation between engagement and alcohol dependence. Notably, the correlation, while statistically significant, was weak (*r*=−.10), accounting for 1% of the shared variance between engagement and the WHO-AUDIT.

Consistent with SDT, relationship- and community-related goals related positively to engagement; this may suggest that engagement with more intrinsic, socially oriented goals promotes platform engagement. Arguably, this is because intrinsic aspirations are thought to demonstrate more of an other-orientation than a self-orientation \[[@ref34]\], and interactive Web-based environments such as HSM present opportunities to connect and interact with other members.

The correlations with the seven goal count variables indicate that high endorsement of alcohol-, money-, growth-, and relationships-related goals may predict a higher risk of alcohol dependency (eg, higher WHO-AUDIT scores). The relationship of alcohol-related goals to alcohol dependence risk level is intuitive; the more at risk one is, the more their goals might center on reducing that risk. With regards to the correlation between the WHO-AUDIT and money-related goals, an extrinsic aspirational focus has been found to relate to increased alcohol consumption \[[@ref25]\]; in addition, and more pragmatically, the more one drinks, the more one is likely to spend on alcohol, so this relationship is evidentially and practically founded. However, the positive correlation between the WHO-AUDIT and growth and relationship goals is unexpected. Growth goals included, for example, "Find a new hobby," and an example relationship goal is to "Treat my partner better"; the theoretical link between goals of this nature and alcohol dependence risk level is unclear and may simply be a function of the fact that this sample is, on average, at high alcohol dependence risk level relative to the general population.

The strengths of this study lay in its large sample size and the combination of qualitative and quantitative methodologies. However, the analysis was limited by several factors. We were not able to model the data longitudinally because of the attrition rate. Furthermore, we were not able to test the internal consistency of the WHO-AUDIT in this sample because of the inability to access the individual item responses. However, the fact that WHO-AUDIT scores correlate meaningfully with other relevant variables is some evidence of its construct validity. In addition, this study is, of course, not an efficacy study. The systematic examination of alcohol risk level and participant engagement using a randomized controlled trial is a logical next step for future research.

Despite these limitations, this study illustrates that an SDT-driven approach can lead to new insights and a better understanding of users' experiences in Web-based behavior change environments such as HSM. The theory-congruent and novel results presented here set the scene for future replication and expansion using longitudinal datasets. Hence, subscription to intrinsic, more socially oriented goals may help users remain engaged with such health promotion platforms.
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